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Abstract
Objectives—Few studies have examined the joint impact of neighborhood disadvantage and low 
social cohesion on health. Moreover, no study has considered the joint impact of these factors on a 
cumulative disease risk profile among a large sample of African American adults. Using data from 
the Jackson Heart Study, we examined the extent to which social cohesion modifies the 
relationship between neighborhood disadvantage and cumulative biological risk (CBR)—a 
measure of accumulated risk across multiple physiological systems.
Methods—Our analysis included 4,408 African American women and men ages 21–85 residing 
in the Jackson, MS Metropolitan Area. We measured neighborhood disadvantage using a 
composite score of socioeconomic indicators from the 2000 US Census and social cohesion was 
assessed using a 5-item validated scale. Standardized z-scores of biomarkers representing 
cardiovascular, metabolic, inflammatory, and neuroendocrine systems were combined to create a 
CBR score. We used two-level linear regression models with random intercepts adjusting for 
socio-demographic and behavioral covariates in the analysis. A three-way interaction term was 
included to examine whether the relationship between neighborhood disadvantage and CBR 
differed by levels of social cohesion and gender.
Results—The interaction between neighborhood disadvantage, social cohesion and gender was 
statistically significant (p=0.05) such that the association between living in a disadvantaged 
neighborhood and CBR was strongest for men living in neighborhoods with low levels of social 
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cohesion (B=0.63, SE: 0.32). In gender-specific models, we found a statistically significant 
interaction between neighborhood disadvantage and social cohesion for men (p=0.05) but not for 
women (p=0.50).
Conclusion—Neighborhoods characterized by high levels of economic disadvantage and low 
levels of social cohesion contribute to higher cumulative risk of disease among African American 
men. This suggests that they may face a unique set of challenges that put them at greater risk in 
these settings.
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INTRODUCTION
A considerable amount of empirical research has linked the economic and social conditions 
of neighborhoods to adverse health outcomes (Chichlowska et al., 2008; Diez-Roux, Kiefe, 
et al., 2001; Johns et al., 2012; Kawachi & Berkman, 2003; Kim, 2008; Kim, Diez Roux, 
Kiefe, Kawachi, & Liu, 2010; Leal & Chaix, 2011; O’Campo et al., 2008; Pickett & Pearl, 
2001; Roberts, 1997; Ross & Mirowsky, 2001). Neighborhoods characterized by high rates 
of poverty and unemployment coupled with high levels of social disorganization represent 
some of the worst residential environments and have been found to be particularly 
detrimental to health. Individuals residing in these areas, who are overwhelmingly poor and 
African American, are what William Julius Wilson (1987) refers to as the truly 
disadvantaged because they are faced with a milieu of economic and social problems that 
taken together can influence a number risk factors for disease and result in an accumulation 
of risk across multiple physiological systems.
A complex set of social processes operate within the context of disadvantaged 
neighborhoods to influence disease risk. Of these processes, social cohesion has gained 
considerable attention within the public health literature (Baum, Ziersch, Zhang, & Osborne, 
2009; de Vries, van Dillen, Groenewegen, & Spreeuwenberg, 2013; Fone et al., 2007; Fone 
et al., 2014; Johns et al., 2012; Kim et al., 2010; Mair et al., 2009). Formulated by Sampson, 
Raudenbush, and Earls (1997), social cohesion represents one dimension of the concept 
“collective efficacy” which is defined as the “linkages of mutual trust” (i.e. social cohesion) 
and the “shared willingness to intervene for the common good” (i.e. informal social control) 
(Sampson & Raudenbush, 1999). Within disadvantaged neighborhood settings, these 
“linkages” are often compromised and lead to a number of neighborhood conditions that are 
detrimental to health and well-being. For example, coupled with informal social control, 
social cohesion has been found to influence rates of crime and violence within 
disadvantaged neighborhoods such that lower levels of social cohesion and informal social 
control are associated with higher rates of crime and violence (Sampson et al., 1997). 
Combined with the effects of poor socioeconomic conditions, these have the potential to 
induce stress (Ross & Mirowsky, 2001), elevate blood pressure (Mujahid et al., 2008), 
promote unhealthy coping behaviors such as smoking and high alcohol use (Kuipers, van 
Poppel, van den Brink, Wingen, & Kunst, 2012; Slopen et al., 2012), and may create 
environments that are unsafe for engaging in healthy behaviors such as physical activity 
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(Cleland et al., 2010). Ultimately, this may lead to dysregulation across multiple 
physiological systems resulting in higher levels of cumulative biological risk. In contrast, 
high levels of social cohesion may be leveraged within the context of poor neighborhoods to 
advocate for resources that are conducive to health thereby mitigating some of the harmful 
effects of these settings (Altschuler, Somkin, & Adler, 2004; Swaroop & Morenoff, 2006).
It is plausible that the joint impact of neighborhood disadvantage and low levels of social 
cohesion is particularly detrimental to health. This may be especially true for African 
Americans in the United States who have historically been impacted by the confluence of 
economic and racial residential segregation which has resulted in their disproportionate 
exposure to these deleterious neighborhood environments (Massey, 2001; Massey & 
Denton, 1993). Additionally, these settings may represent a kind of “double jeopardy” for 
African American men who often face a unique set of challenges such as limited 
employment opportunities and exposure to a number of psychosocial stressors, including 
discrimination, making them particularly vulnerable to these toxic neighborhood settings. 
Though plausible, neighborhood socioeconomic conditions and social cohesion are often 
examined independently with little attention devoted to their joint impact. Additionally, of 
the studies that have examined their joint impact on health outcomes (Fone et al., 2007; 
Fone et al., 2014; Kim et al., 2010) no studies, that we are aware, have done so among a 
large sample of African Americans in relation to a profile of cumulative disease risk.
To address these gaps, we used data from the Jackson Heart Study (JHS) — the largest 
community-based epidemiologic study of African American adults in the United States— to 
examine the extent to which social cohesion modified the relationship between 
neighborhood disadvantage and CBR. This present study builds upon our previously 
published work that found an independent association between neighborhood disadvantage 
and CBR in this population (Barber, Hickson, Kawachi, Subramanian, & Earls, 2015). We 
hypothesized that the impact of living in a disadvantaged neighborhood would be strongest 
for individuals living in neighborhoods with low levels of social cohesion compared to 
individuals living in neighborhoods with high levels of social cohesion. Furthermore, based 
on prior findings (Kim et al., 2010), we also hypothesized that the stronger association 
between neighborhood disadvantage and CBR would be most salient for men.
METHODS
Study Area
The JHS is based in Jackson, Mississippi, a mid-sized metropolitan area located in the 
southeastern United States. In 2000 when the study began, the population of the city and 
surrounding areas was just under 500,000 making it the largest metropolitan area in the state 
of Mississippi. The median household income for the Jackson Metropolitan Area was 
$39,425 and the household poverty rate was 17.6%, comparable to the rest of the state but 
well above the 11.3% for the rest of the country (U.S. Census Bureau, 2001). Moreover, like 
many southern cities, a relatively large portion of the population was African American 
(45.5%) (U.S. Census Bureau, 2012).
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The sample for this analysis was drawn from the first wave (September 2000–March 2004) 
of the JHS. The study population included adults aged 21–85 from three counties in the 
Jackson Metropolitan Area—Hinds, Madison, and Rankin— and was obtained using four 
sampling strategies: a random sample of adults drawn from a commercially available list of 
households with adults aged 35–84 (17%); volunteers aged 35–84 recruited through 
participant referral or outreach activities (30%); participants in the Jackson field center of 
the Atherosclerosis Risk in Communities (ARIC) study (31%); and relatives of JHS 
participants, ≥ 21 years of age comprising the JHS Family Sub-Study (22%). A total 
baseline sample of 5,301 participants (men, n=1,906; women, n=3,395) were recruited into 
the JHS and 98.8% (n=5,236) were retrospectively geocoded to 102 census tracts (Robinson 
et al., 2010). Hickson et al. (2011) conducted a spatial Bayesian analysis of the JHS which 
showed that at the census tract level, the sample was representative of the underlying 
African American population living within the Jackson Metropolitan Area with two 
exceptions: the distribution of JHS women was more representative than JHS men, and 
participants residing in mixed and predominantly African American census tracts were more 
representative than those residing in predominantly white census tracts.
Data collection for the first wave of the study involved a home interview and an on-site 
clinical examination. Extensive clinical, demographic, social, cultural, and behavioral 
information was obtained including extensive data on a number of biomarkers representing 
several physiological systems. A full description of data collection methods has been 
provided elsewhere (Carpenter et al., 2004; T. J. Payne et al., 2005; Taylor et al., 2005). All 
JHS participants provided informed consent and research procedures were approved by the 
institutional review boards of Jackson State University, Tougaloo College, and the 
University of Mississippi Medical Center.
Analytic Sample
The analytic sample for this study initially included all geocoded participants in the baseline 
sample residing in neighborhoods with data on social cohesion (n=5,227). We excluded 
participants with missing data on one or more of the biomarkers included in the assessment 
of CBR (n=644) and behavioral covariates (n=175). In order to retain sample size and 
statistical power, we did not exclude individuals missing data on family income level and 
educational attainment (n=663), but instead included an indicator variable denoting missing 
information on these variables. The resulting analytic sample was comprised of 4,408 
participants residing in 100 census tracts.
Measurement
Neighborhood Variables
Neighborhood Disadvantage: Development of the neighborhood disadvantage score has 
been described in detail elsewhere (Barber et al., 2015). Briefly, census tracts served as 
proxies for neighborhoods (Krieger, 2006) and exploratory factor analysis was used to 
develop a composite score of neighborhood disadvantage using indicators from the 2000 US 
Census. These included: % of households below poverty, % of households receiving public 
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assistance, % of unemployed adults, % of adults with less than a HS education, % of 
households with >1 person per room (crowding), % of vacant housing units, % of female-
headed households, and % of households with no vehicle. We created the final 
neighborhood disadvantage score by summing the z-scores (mean=0, SD=1) for each 
indicator (Cronbach’s alpha=0.93) with higher scores denoting higher neighborhood 
disadvantage (range: −10.3 to 20; median: −2.3). The score was then dichotomized at the 
median value such that neighborhoods with scores above the median were classified as the 
“most disadvantaged” (mean score= 5.8; range: −2.2 to 20.2) and neighborhoods with scores 
at or below the median were classified as the “least disadvantaged” (mean score= −5.7; 
range: −10.3 to −2.4). These two categories demonstrated excellent convergent validity with 
neighborhood characteristics that have been found to be associated with poor neighborhood 
socioeconomic conditions (Barber et al., 2015).
Social Cohesion: Social cohesion was assessed during a follow-up phone interview 
approximately three years after the baseline examination using the following five items from 
the validated social cohesion scale developed by Sampson et al. (1997): (1) This is a close-
knit neighborhood; (2) People around here are willing to help their neighbors; (3) People in 
this neighborhood generally don’t get along (reverse-coded); (4) People in this 
neighborhood can be trusted; (5) People in this neighborhood don’t share the same values 
(reverse-coded). Response options were on a 4-point Likert scale ranging from ‘strongly 
agree’ (4) to ‘strongly disagree’ (1).
Consistent with prior work (Mujahid et al., 2008), we used three-level hierarchical models to 
derive empirical Bayes estimates of social cohesion for each census tract of residence at 
baseline by pooling responses of all respondents within a tract. This approach creates a more 
valid and reliable measure of the construct of interest by aggregating information from 
multiple informants and by borrowing information across tracts to improve estimates for 
tracts with few observations. The neighborhood social cohesion scores in this study ranged 
from 2.7 to 3.2, had satisfactory reliability (0.72) and had an intra-class correlation of 0.09.
For use in this analysis, we categorized social cohesion as high (0) vs. low (1) by 
dichotomizing the score at the median. To determine whether or not these categories 
represented meaningful levels of social cohesion (i.e. differentiated neighborhoods with high 
and low social cohesion), we conducted a t-test that compared the mean perceived safety 
scores for the two categories of social cohesion. This was based on prior research linking 
lower neighborhood social cohesion and informal social control to higher rates of 
neighborhood crime and violence (Sampson et al., 1997). As expected, neighborhoods with 
low social cohesion had lower levels of perceived safety (p<0.0001).
Outcome Variable
Cumulative Biological Risk: Cumulative biological risk is a comprehensive measure of 
risk across multiple physiological systems (Crimmins & Seeman, 2004) that has been linked 
to a number of health outcomes including incident cardiovascular disease, physical 
functioning and cognitive decline (Juster, McEwen, & Lupien, 2010; Seeman, McEwen, 
Rowe, & Singer, 2001). We used eight biomarkers representing four physiological systems 
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to measure CBR at baseline: metabolic– glycosylated hemoglobin A1c (%), fasting total 
cholesterol-HDL cholesterol ratio, waist circumference (cm); cardiovascular– systolic blood 
pressure (mmHg), diastolic blood pressure (mmHg), resting heart rate (beats per 30 
seconds); neuroendocrine– serum cortisol (μg/mL); and inflammatory– high sensitivity c-
reactive protein (mg/dL). Inclusion of biomarkers for our study was based on availability 
within the JHS dataset as well as use in similar studies (King, Morenoff, & House, 2011; 
Merkin et al., 2009). Though the exact combination of biomarkers we included varies 
slightly from other studies, the biomarkers and physiological systems captured in our 
measure of CBR overlap considerably with previously validated measures that have been 
linked to subsequent disease onset (Juster et al., 2010; McEwen & Gianaros, 2010; Seeman 
et al., 2001). All biomarkers utilized in the score were assessed using standard laboratory 
and clinical procedures (Carpenter et al., 2004).
Consistent with prior work in the JHS (Barber et al., 2015), we used a standardized z-score 
approach to develop an overall CBR score (Juster et al., 2010). Though count-based 
approaches exist which assign individuals a point for each biomarker that exceeds a 
clinically relevant cut-off, we chose to use the z-score approach to retain information on the 
full range of values for each biomarker and in recognition that even when clinically relevant 
cut-offs are not reached, moderate elevations in risk factors across multiple systems can 
result in increased risk of disease (Crimmins & Seeman, 2004). Standardized z-scores for 
each biomarker (mean=0, SD=1) were averaged within each system to create sub-index 
scores; these scores were then summed to create the final CBR score (range: −5.6 to 20.8).
Covariates—We controlled for a number of individual socio-demographic characteristics 
that may confound the relationship between neighborhood disadvantage and CBR. These 
included age (in years), gender (male-1; female-0), family income, and educational 
attainment. Self-reported validated questionnaires (T. J. Payne et al., 2005) administered by 
trained African American interviewers during the home induction interview were used to 
obtain data on these variables. Response options for family income included 11 categories 
ranging from <5,000 to >100,000 that were collapsed into four categories that accounted for 
family size and the federally-defined poverty level: low, lower-middle, upper-middle, and 
high. Educational attainment responses were classified into three categories: less than or 
equal to high school, some college, and college or more.
We also included health behaviors in the analysis, as they may confound or partially mediate 
the relationship between neighborhood disadvantage and CBR: percentage of calories from 
dietary fat, physical activity, cigarette smoking status, and alcohol consumption. 
Consumption of dietary fat was assessed during the clinic examination using items from a 
158-item validated self-report food-frequency questionnaire (Carithers et al., 2009) and 
calculated as the percentage of calories from fat consumed per day. Leisure time physical 
activity was assessed during the clinic examination via a 30-item self-report questionnaire 
modified from the Baecke physical activity questionnaire used in the ARIC study and 
validated against accelerometer (Smitherman et al., 2009). This information was then used 
to create an Active Living Index, a summary score of the frequency and duration of 
watching television, walking and/or biking to work, school or errands and physical exercise 
that ranged from 1 (low leisure time physical activity) to 5 (high leisure time physical 
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activity). Cigarette smoking status was assessed via self-report during the home interview 
and dichotomized as current vs. former/never. Alcohol consumption (grams per day) was 
estimated from the frequency and portion sizes of beer, wine and liquor reported in the food 
frequency questionnaire and included as a continuous variable.
Statistical Analysis
We assessed pooled and gender-specific distributions of individual biomarkers, CBR sub-
indices, the overall CBR score, and covariates. Means and standard deviations were 
calculated for continuous variables and frequency distributions were calculated for 
categorical variables. Participants with missing data on biomarkers and behavioral 
covariates were compared to the analytic sample in relation to age, gender, education, and 
health behaviors to assess differences. We also calculated gender-specific, unadjusted mean 
CBR scores for cross-classified categories of neighborhood disadvantage and social 
cohesion.
We began the modeling process by fitting a “null” two-level variance components model, 
with random terms for census tracts (i.e. neighborhoods) and individuals to examine the 
within-neighborhood (level 1) and between-neighborhood (level 2) variation in CBR. Both 
estimates for the random components were statistically significant (level 1 variance: 
estimate= 3.5, SE=0.07, p<0.0001; level 2 variance: estimate= 0.06, SE= 0.02, p= 0.0078; 
intra-class correlation=0.02). Based on results from the null model and given the theoretical 
conceptualization of neighborhood disadvantage and social cohesion as factors that operate 
at the neighborhood level, we fit two-level linear regression models with random intercepts 
to assess the relationship between neighborhood disadvantage and CBR. The outcome, 
CBR, was modeled as a continuous variable and included in the model at level 1 along with 
individual-level covariates. Neighborhood disadvantage and social cohesion were included 
in the model as dichotomous variables at level 2.
Our regression analysis involved several modeling steps. First, we fit gender-specific models 
that adjusted for socio-demographic characteristics and included an interaction between 
neighborhood disadvantage and social cohesion. Based on statistically significant 
interactions for men (p=0.05) but not for women (p=0.50) we assessed the three-way 
interaction between neighborhood disadvantage, social cohesion and gender by fitting a 
pooled model that included neighborhood disadvantage, social cohesion, socio-demographic 
covariates and a three-way interaction term for neighborhood disadvantage, social cohesion, 
and gender as well all lower order interactions (Braumoeller, 2004).
Where,
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Finally, based on the statistically significant three-way interaction term from the pooled 
model we examined the association between neighborhood disadvantaged and CBR in 
gender-specific models stratified by levels of social cohesion (i.e. high vs. low) that adjusted 
for socio-demographic characteristics (model 1) and further adjusted for behavioral 
covariates (model 2).
In secondary analyses, we examined the relationship between neighborhood characteristics 
and each sub-index of CBR using the same modeling procedure. All two-level linear 
regression models were fit using the PROC Mixed procedure in SAS (Singer, 1998). All 




There were considerable differences in neighborhood characteristics for the most 
disadvantaged neighborhoods compared to the least disadvantaged neighborhoods in the 
Jackson Metropolitan Area (Barber et al., 2015). For example, the average median 
household income in the least disadvantaged neighborhoods was more than double that of 
the most disadvantaged neighborhoods ($53,437 vs. $25,413). Moreover, the percentage of 
households in poverty was on average 28.1 in the most disadvantaged neighborhoods and 
7.2 in the least disadvantaged neighborhoods.
Sample Characteristics
The sample included 2,799 women and 1,609 men with an average age of 54.5 years. 
Individuals missing data on biomarkers and covariates were slightly older, more likely to 
have never smoked and more likely to have less than a high school education. Seventy-three 
percent of the sample resided in the most disadvantaged neighborhoods with over half of the 
sample reporting upper-middle or high family incomes and over 30% reporting a completed 
college education. Men and women had similar levels of physical activity and dietary fat 
intake; however alcohol consumption was substantially higher among men and men were 
more likely than women to be current smokers (see Table 1).
Gender-specific mean CBR scores for cross-classified categories of neighborhood 
disadvantage and social cohesion showed that men living in the most disadvantaged 
neighborhoods with low levels of social cohesion had the highest CBR scores (Mean: 0.38, 
95% CI: 0.22–0.53, see Figure 1). Furthermore, we found that men living in more affluent 
neighborhoods with high levels of social cohesion had higher CBR scores (Mean: −0.08, 
95% CI: −0.25–0.09) than men living in more affluent neighborhoods with low levels of 
social cohesion (Mean: −0.33, 95% CI: −0.70–0.04, see Figure 1).
Regression Results
In gender-specific regression models, we found a marginally significant interaction between 
neighborhood disadvantage and social cohesion for men (p=0.05) but not for women 
(p=0.50). The three-way interaction representing the joint impact of neighborhood 
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disadvantage, social cohesion, and gender was statistically significant (p=0.05), confirming 
that the interaction between neighborhood disadvantage and social cohesion was gender-
specific in our sample. Furthermore, the estimate for the three-way interaction indicated a 
stronger association for men, living in neighborhoods with high levels of disadvantage and 
low levels of social cohesion (β=0.63, SE: 0.32).
Results for gender-specific models stratified by social cohesion are found in Tables 2 and 3. 
Regression models for men (Table 2) revealed a stronger association between neighborhood 
disadvantage and CBR for individuals living in neighborhoods with low social cohesion 
(β=0.46 SE: 0.23, p-value=0.06). The estimate was marginally non-significant likely due to 
the smaller sample size within the strata. We also found a non-significant, inverse 
association between neighborhood disadvantage and CBR among men living in 
neighborhoods with high levels of social cohesion (β=−0.004 SE: 0.12, p-value=0.97). 
However, the magnitude and direction of this association should not be interpreted as a 
complete diminishing of the effect of neighborhood disadvantage in these settings. A close 
examination of the data shows that the inverse association within the context of 
neighborhoods with high levels of social cohesion appears to be driven, in part, by the 
higher than expected levels of CBR among men living in the least disadvantaged 
neighborhoods with high levels of social cohesion (see Figure 2). Moreover, the mean 
values of CBR were still highest in the most disadvantaged neighborhoods, irrespective of 
levels of social cohesion. Thus, while our findings provide evidence that low social cohesion 
may intensify the impact neighborhood disadvantage has on cumulative risk of disease 
among men, our findings are limited in providing evidence about the degree to which high 
social cohesion buffers the impact of neighborhood disadvantage in this group. As the 
interaction models suggested, there were no differences in the association among women 
(Table 3).
Finally, when we examined CBR sub-indices, the pattern was similar for the neuroendocrine 
component (i.e. cortisol); the three-way interaction term was statistically significant 
(p<0.01) and in gender-specific models stratified by social cohesion, the association was 
strongest among men living in neighborhoods with low levels of social cohesion (β=0.36 
SE: 0.12, p-value<0.01). Interactions were not statistically significant for cardiovascular, 
metabolic, or inflammatory sub-indices (data not shown).
DISCUSSION
In a large, community-based sample of African American adults, we found that the 
association between neighborhood disadvantage and CBR was strongest for men living in 
neighborhoods with low levels of social cohesion. This supports our hypothesis that low 
levels of social cohesion may exacerbate the impact that living in a disadvantaged 
neighborhood has on cumulative risk of disease. We found no differences in the association 
among women. Additionally, a considerable portion of the association appeared to be driven 
by the neuroendocrine component of CBR (i.e. cortisol) suggesting that the compounded 
impact of neighborhood disadvantage and low levels of social cohesion may influence 
cumulative risk among men, in part, through stress-mediated pathways. These findings 
among African American men are consistent with the posited mechanisms linking low levels 
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of social cohesion to health within the context of disadvantaged neighborhoods. These 
include, for example, higher rates of crime and violence (Sampson et al., 1997) and physical 
and social signs of disorder (e.g. garbage, broken windows, graffiti) (Sampson & 
Raudenbush, 1999) all of which have been linked to psychosocial distress within these 
settings (Ross & Mirowsky, 2001). Moreover, neighborhoods with low levels of social 
cohesion are often areas with high degrees of population turnover (Sampson et al., 1997) 
and fewer social structures such as churches and civic organizations that often serve as 
stabilizing anchors in the community. As a result, these neighborhoods are not only plagued 
by poor socio-economic conditions, but also a lack of social infrastructure that taken 
together, may increase overall cumulative risk of disease.
Research examining the independent impact of neighborhood socioeconomic conditions and 
social cohesion have generally found that high levels of disadvantage and low levels of 
social cohesion adversely influence health outcomes (Barber et al., 2015; Chichlowska et al., 
2008; Clark et al., 2013; Diez-Roux, Merkin, et al., 2001; Kim et al., 2010; Leal & Chaix, 
2011; Merkin et al., 2009; Mujahid et al., 2008) though in some instances, weaker (or no) 
associations have been found for men (Chichlowska et al., 2008; Clark et al., 2013; Kim et 
al., 2010). Only a few studies that we are aware of have examined their combined impact 
(Fone et al., 2007; Fone et al., 2014; Kim et al., 2010). Consistent with our study, a study of 
young adults in the US found that low social cohesion and high neighborhood deprivation 
was associated with increased risk of carotid artery calcification for men, but not women 
(Kim et al., 2010). Moreover, another study found that individuals living in deprived 
neighborhoods with high levels of social cohesion had better self-reported mental health 
profiles than individuals living in deprived neighborhoods with low levels of social cohesion 
(Fone et al., 2007)— a finding confirmed in subsequent longitudinal analyses (Fone et al., 
2014). No gender differences were reported in either of these studies.
Our study found no evidence that social cohesion modified the association between 
neighborhood disadvantage and CBR among women, which may suggest that men and 
women interface with their neighborhood environments in different ways. For example, 
some investigators have suggested that men and women may have different levels of 
exposure to the various features of the neighborhood environment (Stafford, Cummins, 
Macintyre, Ellaway, & Marmot, 2005). Though some might initially argue that women 
spend more time in the neighborhoods in which they live (i.e. are “more exposed”), this 
view may be shortsighted within the context of disadvantaged neighborhoods. An argument 
could be made that African American men, in particular, who tend to experience prolonged 
spells of unemployment (W. J. Wilson, 1996), spend more time in the neighborhoods in 
which they live and are “more exposed” to their neighborhood environments and the adverse 
contextual factors such as crime and violence that accompany low levels of social cohesion. 
Moreover, they may encounter these adverse contextual exposures in more direct ways 
putting them at increased risk within these settings.
Another plausible explanation is that men and women may cope with the social and 
economic conditions of their neighborhood environments in different ways. For example, 
there is research that suggests that when faced with the immense psychosocial pressures of 
restrictive and oppressive economic and social environments (e.g. poor neighborhoods with 
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low levels of social cohesion), some individuals, particularly African Americans at lower 
levels of SES, will engage in “prolonged, high-effort coping” (i.e. John Henryism) in a 
sometimes futile attempt to “overcome” the barriers in their environment (James, 1994). 
Over time, this active form of coping can manifest into a number of poor health outcomes 
(James, Keenan, Strogatz, Browning, & Garrett, 1992) linked to cumulative risk of disease. 
Though this coping strategy is not necessarily gender-specific (James, 1994) and has been 
observed among both men and women, a recent investigation in the present study population 
found that high effort coping was correlated with SES among men but not among women 
(Subramanyam et al., 2013). This may provide some support for differential coping within 
this group and future research should explore this more closely.
Our study is not without limitations. Due to the cross-sectional nature of the study, the 
temporal sequence of the exposure, covariates, and outcome cannot be determined limiting 
our ability to make causal claims regarding the observed associations. Moreover, our 
measure of social cohesion was derived from aggregated responses of a self-reported scale 
answered by an all-African American sample. Though some level of measurement error is 
likely, we have reason to believe that this measure was not merely a reflection of the 
“connections” individuals may feel because of kinship with a particular racial group. Data 
from our study showed that our measure of social cohesion was inversely correlated with % 
African American at the census tract level such that neighborhoods with higher proportions 
of African Americans had lower levels of social cohesion. This is consistent with the 
theoretical framework underpinning social cohesion which predicts that high proportions of 
African Americans in a neighborhood are strongly correlated with high levels of 
disadvantage and thus lower levels of social cohesion (Sampson et al., 1997). Additionally, 
though we were thoughtful about the cut-offs we used to designate ‘high” and “low” levels 
of social cohesion, they are nevertheless arbitrary cut-offs. Furthermore, census tracts served 
as proxies for neighborhoods which may or may not reflect the functional units in which 
complex social processes such as social cohesion take place. Finally, our measure of cortisol 
was a one-time serum measure which has been found to be sensitive to factors associated 
with the setting of data collection such as acute stressors and/or circadian rhythm (Stalder & 
Kirschbaum, 2012). Though factors such as acute stressors cannot be ruled out, most blood 
draws for cortisol were taken in the morning, which may have mitigated fluctuations in 
cortisol due to circadian rhythm.
Despite these limitations, our study has important strengths. Ours is the first study, to our 
knowledge, to examine the synergistic effect of neighborhood disadvantage and social 
cohesion on an objective cumulative risk profile among a large community-based sample of 
African American adults. We provide compelling evidence that the joint impact of 
neighborhood disadvantage and low levels of social cohesion is particularly detrimental for 
African American men. Moreover, our use of a multi-level analytic approach allowed us to 
distinguish between individual and neighborhood disadvantage and also allowed us to 
examine social cohesion as a social process that operates at the level of the neighborhood 
and not the individual. In addition, our primary outcome of interest was an objective 
measure of cumulative risk that included not only cardiovascular and metabolic components 
of cumulative risk but also inflammatory and neuroendocrine components in an effort to 
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better capture the accumulation of risk across multiple physiological systems. Moreover, 
these biomarkers were assessed within the context of a clinical setting using standardized 
protocols reducing the potential for measurement error.
This study has attempted to capture the joint impact of high levels of disadvantage and low 
levels of social cohesion on disease risk among African Americans, a population in the 
United States that has been persistently exposed to these toxic neighborhood environments. 
The next logical step is to consider whether or not modifications in social cohesion can in 
fact mitigate some of the impact of neighborhood disadvantage on disease risk. This, 
however, is far from straightforward. For one, social processes like social cohesion are in 
many ways a direct result of the economic conditions of the neighborhoods in which they 
arise and thus cannot be addressed in isolation (Sampson et al., 1997). For this reason, many 
have cautioned against viewing these social processes as “panaceas” to the social ills that are 
characteristic of disadvantaged settings (Portes, 1998). Furthermore, if not handled 
carefully, focusing solely on the social processes within these settings as opposed to the 
broader socioeconomic conditions of the neighborhood environment could be viewed as 
“blaming the community”, analogous to the de-contextualization of the individual health and 
health behaviors of poor and minority populations that often results in short-sighted, 
individual-based interventions. Finally, far from being simply a “characteristic” of the 
neighborhood, social cohesion and other forms of social resources are processes that are 
dynamic and arise and develop over time.
Reservations aside, social cohesion and related social processes do provide a sense of 
“agency” that can often be absent from both the diagnosis of problems that arise in these 
settings and the development of viable solutions designed to foster positive change. This 
notion of agency is particularly salient in the American South where the history of collective 
action among African Americans and other marginalized groups has for decades been a 
hallmark of resistance against restrictive structural and economic conditions (C. M. Payne, 
2007; Tuck, 2010). With these considerations in mind, policies and interventions within 
disadvantaged settings should seek to foster social cohesion by building on latent 
community strengths and capacity and by actively engaging local community leaders and 
organizations in community development efforts (Swaroop & Morenoff, 2006). This, 
combined with policies that directly address the socioeconomic conditions of neighborhoods 
such as job creation and expansion of educational opportunities, may, over time, improve 
neighborhood economic and social conditions and ultimately lead to better overall health 
and well-being of individuals who live in these settings.
CONCLUSION
Our study adds to the growing body of literature that links the economic and social 
conditions of neighborhood environments to health and well-being. The joint impact of 
neighborhood disadvantage and low social cohesion may be particularly detrimental for 
African American men who face a number of challenges that put them at increased risk in 
these settings. Interventions and policies designed to address both neighborhood economic 
and social conditions may be best suited to address cumulative risk of disease in this group.
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• Examined the joint impact of neighborhood disadvantage and low social 
cohesion on cumulative biological risk
• Low social cohesion exacerbated the impact of neighborhood disadvantage for 
African American men
• The association was driven by the neuroendocrine component of cumulative 
biological risk
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Unadjusted mean CBR scores by neighborhood disadvantage and social cohesion Among 
Men in the JHS 2000–2004 (n=1,608)
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Unadjusted mean CBR scores by neighborhood disadvantage and social cohesion Among 
Women in the JHS 2000–2004 (n=2,800)
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Table 1







Age, yrs 54.5 54.9 53.7
Education, %
 ≤High School 27.3 37.6 36.8
 Some College/Vocational 29.2 29.2 29.2
 College 33.3 33.1 33.7
 Missing 0.20 0.18 0.25
Family Income Level, %
 Low 12.5 14.8 8.5
 Lower-Middle 21.2 22.7 18.5
 Upper-Middle 25.6 25.5 25.8
 High 25.9 21.9 32.8
 Missing 14.8 15.0 14.4
Current Smoker, % 12.7 9.8 17.9
Active Living Score 2.1 2.1 2.1
Calories from Fat, % 35.0 35.1 35.0
Alcohol Consumption, grams/day 4.3 1.7 8.7
Medication Use, %
 Anti-Hypertensive Medication 48.4 52.8 40.7
 Lipid-Lowering Medication 11.8 12.2 11.3
CBR Scorea, Mean (SD) −0.06 (1.0) −0.17 (1.9) 0.12 (1.8)
Cardiovascular Sub-Indexb, Mean (SD) −0.005 (0.67) −0.04 (0.6) 0.06 (0.7)
 Systolic Blood Pressure (mmHg) 126.7 (18.2) 126.2 (18.3) 127.7 (18.0)
 Diastolic Blood Pressure (mmHg) 79.0 (10.4) 77.5 (10.1) 81.7 (10.4)
 Resting Heart Rate (beats per 30 secs) 34.0 (5.0) 34.3 (4.8) 33.5 (5.1)
Inflammatory Sub-Indexb, Mean (SD) 0.005 (1.0) 0.17 (1.1) −0.30 (0.84)
 C-Reactive Protein (mg/dL) 0.5 (0.7) 0.60 (0.8) 0.33 (0.6)
Metabolic Sub-Indexb, Mean (SD) −0.031 (0.66) −0.09 (0.7) 0.08 (0.7)
 Glycosylated Hemoglobin (%) 5.9 (1.2) 5.9 (1.2) 5.9 (1.2)
 HDL Cholesterol (mg/dL) 51.9 (14.7) 55.2 (14.7) 46.2 (12.8)
 Total Cholesterol (mg/dL) 199.0 (39.4) 200.5 (39.3) 196.4 (39.4)
 Waist Circumference (cm) 100.5 (16.2) 100.2 (16.8) 100.9 (15.0)
Neuroendocrine Sub-Indexb, Mean (SD) −0.022 (0.99) −0.20 (0.96) 0.28 (1.0)
 Serum Cortisol (ug/dL) 9.8 (4.1) 9.1 (3.9) 11.0 (3.9)
a
CBR scores were created by summing the average z-scores of cardiovascular, metabolic, inflammatory, and neuroendocrine sub-indices.
b
Mean z-scores for each sub-index were an average of the biomarker z-scores within the sub-index.
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Table 2
Association Between Neighborhood Disadvantage and Cumulative Biological Risk by High vs. Low Levels of 
Social Cohesion for Men in the JHS 2000–2004 (n=1,608)
Model 1 Model 2
β SE β SE
Living in a neighborhood with high social cohesion, n=914
Neighborhood Disadvantage −0.004 0.12 −0.03 0.12
Age 0.02 0.005**** 0.02 0.005****
Family Income
 Low 0.62 0.25* 0.45 0.245
 Lower-Middle 0.36 0.19 0.31 0.19
 Upper Middle 0.17 0.15 0.14 0.15
 High (REF)
Education
 ≤ High School −0.04 0.16 −0.12 0.15
 Some College 0.06 0.15 −0.05 0.14
 College (REF)
Health Behaviors
 % Calories from Fat 0.03 0.01**
 Active Living Score −0.21 0.07**
 Alcohol Use 0.01 0.002****
 Current Smoker 0.21 0.16
Living in a neighborhood with low social cohesion, n=694
Neighborhood Disadvantage 0.46 0.23 0.39 0.24
Age 0.01 0.01* 0.01 0.01*
Family Income
 Low 0.15 0.29 0.12 0.29
 Lower-Middle 0.42 0.23 0.38 0.23
 Upper Middle 0.40 0.21 0.38 0.21
 High (REF)
Education
 ≤ High School 0.35 0.20 0.31 0.20
 Some College 0.21 0.20 0.18 0.20
 College (REF)
Health Behaviors
 % Calories from Fat 0.01 0.01
 Active Living Score −0.17 0.09
 Alcohol Use −0.001 0.003
 Current Smoker 0.37 0.19*






















The p-value for the interaction between neighborhood disadvantage and social cohesion was marginally significant (p=0.05).
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Table 3
Association Between Neighborhood Disadvantage and Cumulative Biological Risk by High vs. Low Levels of 
Social Cohesion for Women in the JHS 2000–2004 (n=2,800)
Model 1 Model 2
β SE β SE
Living in a neighborhood with high social cohesion, n=1,500
Neighborhood Disadvantage 0.16 0.11 0.12 0.11
Age 0.03 0.004**** 0.02 0.004****
Family Income
 Low 0.39 0.19* 0.36 0.19
 Lower-Middle 0.10 0.16 0.07 0.16
 Upper Middle 0.01 0.14 −0.02 0.14
 High (REF)
Education
 ≤ High School 0.42 0.14** 0.33 0.14*
 Some College 0.21 0.13 0.16 0.13
 College (REF)
Health Behaviors
 % Calories from Fat −0.004 0.01
 Active Living Score −0.25 0.06****
 Alcohol Use −0.001 0.01
 Current Smoker 0.33 0.17*
Living in a neighborhood with low social cohesion, n=1,300
Neighborhood Disadvantage 0.16 0.19 0.15 0.19
Age 0.02 0.004**** 0.02 0.01***
Family Income
 Low 0.16 0.20 0.15 0.20
 Lower-Middle 0.002 0.18 0.003 0.18
 Upper Middle −0.03 0.17 −0.02 0.17
 High (REF)
Education
 ≤ High School 0.28 0.15 0.22 0.15
 Some College 0.30 0.15* 0.28 0.15
 College (REF)
Health Behaviors
 % Calories from Fat 0.002 0.01
 Active Living Score −0.21 0.07*
 Alcohol Use 0.01 0.01
 Current Smoker 0.04 0.18






















The p-value for the interaction between neighborhood disadvantage and social cohesion was not statistically significant (p=0.50).
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